Stability and aerodynamic behaviour of glucocorticoid particles prepared by a supercritical fluids process.
Particle processing techniques using supercritical fluids (SF) are potential alternative technologies to design particles for inhalation. Powders of budesonide and flunisolide were prepared using solution enhanced dispersion by supercritical fluids (SEDS) process. The aim was to determine thermodynamic stability of different polymorphs of flunisolide including new forms from SEDS technology and to characterise micronised and SEDS produced powders of budesonide and flunisolide for their suitability as inhalation powders. Acetone and methanol solutions of budesonide and flunisolide, with a concentration of 2.5 mg/ml, were used for the particle preparation. The pressure was 100 bar and temperatures were 60 degrees C or 80 degrees C. The flow rates of CO(2) and drug solution were 9 ml/min and 0.3 ml/min, respectively. Chemical purity of different polymorphs of flunisolide was estimated using high performance liquid chromatography (HPLC) and thermal behaviour was determined using differential scanning calorimetry (DSC). Particle morphology and surface examination were performed using scanning electron microscopy (SEM) and atomic force microscopy (AFM), respectively. The particle size distribution and density of the powders were determined with the help of Coulter Counter and helium pycnometer respectively. The in vitro deposition of the powders was studied using multistage liquid impinger (MLI). From the stability study, it was found that the two forms of flunisolide, polymorphs II and hemihydrate, were the most stable. Flunisolide form III was transformed to hemihydrate during the stability study. The chemical purity of the material was increased after SEDS processing. SEDS produced powders of budesonide and flunisolide form III from acetone showed narrow volumetric particle size distributions with 90% of the particles below 4 microm and geometric mean size around 3 microm. However, in the MLI study, budesonide powder obtained from SEDS with acetone showed favorable deposition in the lower stages with a mass median aerodynamic diameter (MMAD) of around 3 microm whilst the flunisolide form III was preferentially deposited in the higher stages of the MLI with MMAD of over 5 microm, due to aggregation of the particles. Particles of budesonide and flunisolide, in the size range, suitable for inhalation, were reproducibly produced using SEDS.